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(54) FUEL CELL 
(57)Abstract: 

PROBLEM TO BE SOLVED: To increase the low 
temperature startability of a fuel cell. 

SOLUTION: Anode electrodes 2 and cathode electrodes 3 
are installed on both sides of solid polymer electrolyte 
membranes 4, and reaction gas passages A1 f A2, C1 and C2 
are provided on the outside of the electrodes to form a cell 
5. Electric heaters 33 are installed in coolant passages R in 
the partial areas of the power generating surfaces of the 
cell 5. When the fuel cell is started at a low temperature, 
the electric heaters 33 are turned ON to locally heat the 
cell 5 for local power generation. 
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asinsstcaxoifisn. iEffi©m5sax*ju^-£L-cfijffl 
x. mmcttz&mv>tj:^tcit>mn<DmmMtox 

[0 003] — «K. C©aoj»»«jft©ffIWfttt«7 
O'C-8 0-CgSi$nTt,^*i. <gS^C*j(r>T«^ 

mu£'!>£-tz>tthWs£x<,cmm&&fri±^'>fflm& 

$>z>. CtlimbX. «*.«. ^2 0 0 0-5 1 2 0 
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[§ss*»jfc-r-53fc«>©*&] ±fe^n*<K9i-r-5fc«) 

^SS©^SI(C*JW -5T^— 2 ) £ * V - Km® 

3)*i|9;w6ti. ?6tCB<riasm®©^ffliJK:**i-e'ns 
jo^iiK Ma?rssiiss©^!js(c*iws*« 

*4^ii^A 1 . A 2 . ^UlSSC 1 . C 2 ) *i|S:W6 
40 ftr&£-fe;u <m«. «j^-*SHJS©Jg.««:*jW.5 

•fe^5> mfciRHttt mz.tt. 'imtz&mmv 
tei&iaei-fziimmmi ) tefc-^r. H9ia42;Kcte^.s 

»WI©-W<0««tt:JjiDII#S t^^-S^ 1 

©^Jfe©^«g{C*5W-5mmt-i5r-3 3. m2©jUS© 
^S8(C*jWSm^t-^-5 3> m3©HSS©^iC*s 
5 . ^4©IUS©^Sg(CteWSg?-fb • il7cj§r!J 

72) ^m^ct^w&tn. 

[0006] c©±5cct&*s-r*c<!;«cd:»). ®mmi<k 
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[0018] can <D$m<Dmi&) m&tc. c<omi<D 

*1 (^M<0»«*H 1^6H6©Hffl*#JfflOra»9B 
T^. H 2 »JKH«?lk 1 ©— W«cfctt£»BKBaiara 

S2£#V-FM3 «fc"C*H*U 5 6CC-ecr>^fWJ€r— 

tt) i5t*T^«cWM»br«WJ3ti'C*iO. 0 
mLttC^jr? F#^hCCj;»)»2W*W6tir % ^x. 
tt *W«<D«»«7lk^*^**s«teS3tiS. fij, CCD 

[0.019] McaMqR^«wmi4». mw. ^ 
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C 1 . C 2 <k Itii, ttff L/cIW, U¥«D3Uft£ 

a^tt»«©aiB*»ffl"r*c43&s'c**. ft bh*» 

[002 1 ] */y- FflJ<D^U-*7©J:*»©KJS 
1 lt^Sitc^, I^S{cbt, #y- FWKD-fe^u 

C2, RtfAnfflJKft»j#x&a?Li o, tttDffintftsq 
mmmftxami i o«. «*&ib« 13* 

¥aMK>fitttB* 1 3 (CIXSMOAIfttiilK-r 7 
[0022]-^ T^-Flo^u-jet, *y 
■snytHjc^awAi. A2*«*ri>* 0 o$ 

0, #y — Kfl9©SJ£XfxaBC 1. CZ<,c&5tfrZ>£ 

r^ccffia$tifcffln»j«H^^ai3i?L2 1 r^i^ 

JS#:*9ffiA 1 . A 2#±¥8B±T*»«C**»fiRS *i 

GfeteBE^ 2 T*SS * > * H 2 tc«tt 

*s % T¥gf5©{*il&ieW2 3 (Ctt**#X©«te*iB»rT 

-5M;^2 4^$ntt^ B ft *jR*>*H2CC 

[0 02 3] ^UT, T^- KfflKD-fe'<U-*6* 
*y - Fffl»J<D*fe^ U - * 7 <DT«J2»CC«— »(DAn»l 

«wotbi9*L3 0. 30^, t s-vmvuz^i — * 

6, *y- KWJcD'fe^U-^7<D±ffliMgptc«— *fcDtt* 
□fflJ^P«JSil?L3 1. 3 laWBflESJrCl**. *0 

iffi£9?L 3 0.31 HS*te^»aiiK9B R 3WKJ5S<* ti 
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[0024] ±K*y- K»J©-fe-*U-* l&VTS- 
b'm<Dtes<l>~$6<D±m^fcttlfcr?2>t7V- FSS3 
miTs- P«a2(D9HI3B (Tftto*. H 1 ec*jt»r 

c<D««S 1 «c;to#aw»2ffiffi9BRCCtt. 02 

io -ctiifiRStirfeD. H2^u-^7«c*jt»rjSj£//xiiiB 
wsicDmtf&smimR. R«:*tj&rsaBticc. aw* 

[0025] ccoji^^m^titc^^b^mmmo 
xtezmmmm 1 ccfcurra:, — ^rcoa^OPJ^y- K 

u-^ecMfi^aiw (H*-i*r) tcx^x, fsmw&i 

[0 0 2 6] £tc s B2 0C*j*-*\fc5K: % «»*4-fe;l/5 
©9*©— ^©'feJU5©-fe^U-*7«Ctt 1 MRttttS 

jaa42>*3 4«m«*-5x^«-c««Esn 

30 -feJl/5<D-fe^U-£6. 7ec»JE-fe>tf3 6#gSRS*i 
TfeO* *EE-b>1f 3 6©W*«#«E.CU50K:A* 

[0 02 7] */c, ECU50M\ SuIBTk^ * > ^ H 
2, Xw*-* + -^ + -S/C<D*-£nu giflB*^ 
^>^H2fC»jttStiA:«l&iBetO^U^2 4. 

^ 1 4CC»tl3trCC>&. E C U 5 0 «iK»®fi 1 

40 [ 0 0 2 8 ] C © <fc 9 CC»fiES tiAd>H4*fft 1 ±ffi 

Fr'B, ±TZ13fiW**Hl6*^aBfAl. A2fcJ:CK 
StB^XilgSC 1 . C 2 0W3J«c*3R^*Jjfca c 2Sl«: 
SSb, ffi«Z^RW**J^|!«SiBR. R©H*CC?&ai« 
*iST. -r«ttoft, ADflB*B*^iia7L2 0«c*SR* 
^*flB&OrHJC*f^ii!»A 1 . A2CC*JR#*£« 

.^^^^^^ S /C ^rSgift U T AD «t^Wxai 
?L1 OficSlR««MftLSIS#^aUSC 1. C2tc^ 

50 mniiiiMaiiwiiai iccswj-r^. $6 
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?L3 1 (tCtim-r.Zo C*UCJ:9, £-fe;i/5<D|fc»ffi^ffi 
[0029] t C 5"C, BffiVjH^VIHMI^flliL^tt 

u/ciiDr^)^. ^ss^mt <«*.«- 1 o 
•C) itts±5 35cfiffln*k:*jc*r«. ^±^F^fci>r^ 

ci. C2. ai, A2©i(D- ffraRiSLrc»s«d 10 

ffi&jBttB»cctt. ttfttttt l 4:ffia«:ffljs±#s-f* 
a&Kawa**- f rarer *<fc sec u 

Fr«\ ^^PffiiiKR. R«c»aw*as-r. **« 

SWJ©KJ£#*ii»A l^W«:SSorT¥SPfflfJ©Sl£^ 
XilSSA 2 fc««sr. &gmfeXk<DW7 1 4 *H^F 
r £ C £ cc J: 0 S«tt±¥»flB©SJEX/^aBC 1 «W 
«c«£brT*SBfl!l©SJ£*XiiBC 2 iCl*S££*r, 3 6 
K^mfc-£-3 3£ONHCT£. CcDJr^CC-r^i, 

«ffi <h 0 , 5 ©T*«Mtt«»{caF-5 L ft < T 

<fcfc:j:D, l»t-^-3 3^iO k *0(B»s-fe^< U 30 
-#6. 7 F«ffi2. *7V-F««3. 

frfctlSC <!:<!: ft*. S»{C*«jWftoft*C £ 

3 J: £ flngi £ S BIBfcK: J: 0 g^l^ S XDU& 

[0 03 2 ] CCr, *«©BR©SfBl»»£«»fc-ir 
-3 3tcJr5^SPr^^hJ»SOf0^, 2^&cJ:0£D 

yfe i wasffcitrawK: imm«7i& i 

Bf«*««si©iaK*o' caicc^ja-r^ci^r 

**j*ttr*c£**r**j:5K:«es. so 
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[0 03 3 ] n9f9ft«««Si(C«s^SA9rA« 
«c<fc*SB«J»<J:*Stfc:-*-3 3 ©#W!Uc Jurats 

[0 03 4 ] A9rA«««Si6F>A««:^ttr 

awoaiEccafiwfc**) lomwot 
n»r*ci3WRr««:as. afc. Fr 

i,>£>r, *»b-^-3 3r-feJU5©±B*J!nB»T*J: 

Km*- F«c*ws«»t**jqiiwr*c43wr*s. 

[0 035 ] $ {Sffi^ftTCcflmffiS (MAIX. 

^-33 fc&z^mmmj: *ff5»^*>, ^^f«« 

[003 6 ] JfcCC. Jt&ftttjfe 1 CDjg»3«<D-^£:0 5 

co^n-^*- F*#jHLrswi-r*. $-r, xr?zf 

S10 1(C*5C»r, -f^r> 3 >^^^^ON^5 
3&*B&r*. ^r-^^'S 1 0 1©49B£JS**» TYESj 
(-(y-r>3>X^^ON) r&£±§^fci:;*5r y :/ 

s i o 2 cca*. xf^sioi onstsxw 

Oj (-f^x^f 3 >X>( ^OFF) rASisi^S* 

* XDXff *— I87f -5. 
[0037] ^f-^Sl 0 2t,Cte\,>XisXTA?* v 

flMs«tC»aMf9MW&. X?v7S 1 0 3<DWSHrJ|t 
^TYESJ (a^Scb) r*4«^«^^^^S 1 0 
4iCil^. Xf-^S 1 0 3©4Hlffi»S*W TNOJ 
r*StB^»^^y^S 1 o sccatf. 
1 0 4*C:fol>Ttt, S@[-fe>^3 4t?^fflL/cjKSI4 
Srlk 1 ©rtSBttiififfi** 0 • C <t 0 feffil^5*4flS-r 
4. Z9"9*7S 1 0 4(D*IJ^M*^ TNOJ (0* Cti 
±) V$>Z>&£l*A7y7S I 0 6CCil^, 
- F«:VffT&. ^f^7'S 1 0 4CD^S^ TYE 
Sj (0* C5fej«) r*-5tB^tt^^5r^S 1 0 7«ca 

»Bf*«*-FCC»ffr*. 
[0 0 3 8 ] Xf^Sl 07(C^SA9fm«- F 

rra. H(?aiL/c<fc9ic. s?*ip«aB8R. Rcc^jpiK* 

tits?. ^t^5(DlMk-^-3 3*ON«Cbr»»f. 
iiBA 1 . SiS^/XjlggC 1 ICfcVMRMXtoXZtfSitl* 

zmte? ^>ct(fCj:K) mm §zmmw s iccfct^ «n9r» 
[0039] *br. xf-yfs i o 8«c*jiir, ass- 
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i ©rtasttSfiatf o • c a±<D&%&& ( m*. 

2* C> J:9fi<r>a>5*>«5eu «e«JWsrYE 
Sj (2* C*M) T**»^«^^-y^S 1 0 7CCR 

nettJius tnoj (2- c«±> T*4ttett* 
MU^MTEneue (2 a c> ^©nawwa** 

- Fec<fc l ox^ttltl. JftftWib l <£>f*j 

aBRa»ft**jWSHRffiHS (2- C) «±«c#MLfcfc 

SciiJ&r-So JB»f««*-F©*TK:J:i), *»fc- 10 
£-33*OFFfc:T£. 

[0 040 ] ^f^S 1 0 BOM^S^-KTIJ. 
MsttbfeJ^fiC. »$£P$d1&R. RfiOMHRftjftU 
&-te ;U 5 OHSJS^xaB A 1 . A 2 cc***f^ £«E 
U PfSiS^iiSSC 1 . C2$t^m£«tL>T> £-te^ 

^•s i o 5 dcmMcm^t^m&M^- K^fir, 
mRmumcm^xmm^m^:- Ftcmt*fr&fr*5<t: 20 

[ 0 0 4 2 ] &tc, mizmwjmwmz. mm^m*- f 

fcmMc£Z<Cte±X<D-te)\s5<Dm^t-Z--3 3 3:0 
NKU ±-fe^5©JBBf««««Si*ft«ft-rsJ:5Cc 

©««b-^-3 3*ON-r*^S3&i**iJSUr<>J:C> 

U ^^l^iS^O-fe;l/5^rl^^^--;U<i:L-C&^:^ 30 

*^l,««cK*^*-j|/©*«t;-*--3 3^0NT5 

^-3 SkiiSfii^^i^^^i/B^iKOiitfCi^r 
*3<zrc. ^^m^-F^cfec^rr^^n^x^;!/^ 

[0 04 3] S-fe;l/5»ClSt^^-3 3^0N1*S 

5©^k-*-3 3*ON«CU »fe^5©SBBfeS 40 
««Sl©fflfi#2' C«±tC&ofc£#fcB««t- 
£-33£OFFCCT£ 0 

[0 04 4] 45"*^:*-jl/»{c*»fc:-*-3 3 

-£-3 3£rOFF&CT<5o 50 
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[0 04 5] <*6&C. C©J:5(c&-teJU5S&£C»W:«. 

3©ON-OF F»Jffll*?To 
r*J:t>. *r, K<c*ff(sfc&*<c. £ 

r cD^m t-^-33^oNir fc «s»»rft 1 <o as* 
i««t-*-33SBW- Fnwarrs. 

[0046] Frw. mtf«.-fe^5««:«EE 

fiT**J»UT*. fit, »-feJb5»«cW»T4»i& 
«C». .«EfiT***iE (*Ee~Fl>Tl>S) <D-feJU5C0 

BEiKT^Cr^ftlrO ©4z;U5<D«»fc:--*--3 3 0: 

«EfiT*3WE («E«Tltl>S) <0-fe^5*— 

6i?X>5 0D«»fc--*--3 3*ONfc:U 
:£T O-fe^l/ 5 ©«EfiT*3&SjE"C*-5 ^. — jHcoc* 
r «tt*^ a - ;l/CD^T(D-feJU 5 CD*«fc -£-3 3 £ 
OFFtcT£„ c<DJ:^CC-rat, JBjIrW**- Ftc*f 

[0047]$^ maHMsmtk l r». f^^P^MSS 

r. Rccfcc^-csjs^/xaigsA i &rae^oBc 1 £ 

b-jr-3 3t»»t» CO— »3KW*»Bf««««i 
-?ZC±i>vltfeT:$>2> 0 3S/c, flMt-^*-3 3<DI9:S 

[0 04 8 ] S/c. H9i*OSaiS<D*«8r». JB»W«* 

- K©i ±*wm©s«;^a»A 1 . c'nc 

*- F©i *cc±TH)5r<z>Sf£^iiB8A 1 . A 2 tc?k 
3R3tfx*i»L. ±TW*OSl£X/^aiBC 1 . C2IC2 

-3 3cccfcoaaLh#bfc±*aBffl9ojasf*«««s i 

««fc-^-3 3<DftlJftCCj:SJ»3&rf^WffliJ(D««ffiCC 

[0 04 9] 5 ffifja©HiSflWB«rW. fcfctfx 
ilKAl. A2. CI. C 2^r^n-eti*^75rr^CC^D f 
SOtiaiRR&LTC^^ cn^JKf&^ilSSA 1 . A 
2. CI. C2WlLailiSCC|S-5fccor«^<, 
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<D*l^ectt, KJ£#XttJ5l£#*iIKA 1 , C 1 **6?t 
Lft#£ T»r*J:9 Cessna Cii ft 
[0050]^lt, C<D»£. W»*P«iiBR. RK 

tc, SfB^^ilKA 1, CI (D*±SO*^gS^«®'r io 

»3f*a««Si<0!8S«ctiCClE5fc(OrW3Q:< > *> 

/hft«BH*CR£T*C<L*>T*-5. C<D<£5&CLrk. 

[005 1] C»2©HJ6©»JBD ^XCC, C(0»98CC« 
2 <D3»fcD j£tt«H 7 fed: Cf H 8 CD^ffi 

i <omm<omm<D & <d z> guzmm b - * -<dr 

4te*P?£ii&SR CD— gU{cRttfc#, C <D0 2 CD^lM<E>tf2 
b-*~4rtjK<*-t*Tt>*. 

[0 0 5 2]#at^i, H7tt*V- KifflcD^U- 

*4mi«:;foc>Ttt, ±»3#W±T«3 #w«cEB5 
life*** f*joh- (*w>#c:r#ju h ) 40tc<j:oT, 

? K?K;i/ F 4 0 Afc^JCWSt-^-^rtasnrii 

[0 05 3]i8iJX^^ KtfOb F4 OAtDKffiiar* 
0, X y K^l/ f- 4 0 1 O^fCttftSl 

5 2#Rtt6*i % C<D*&R«5 2<DftmicnMK-$- 

CC*ft»B5 4#R#6ftTl>S. |gill5 2. 5 4(t 

■fli.t->-5 3i«»5 nwroww (mm ift 

iftM$nrc^ 0 s/c, «-WJ©«»Jl5 4«:Bia 

K-fe>1f 5 5#£2M&*ftTl>£. *&&-fe>*F5 5 

SI^I5^5 6tt.. Ftf^ h 4 0 A<DmMU&, T 

50—70' C) Ctft£J:5iC, ^b-^-53 

[0 05 4] C<D»2©Hi6©JKS8«:*$l>rtt, R9fA 

K<£><h£&C;*£ * FiJOl/h4 0A©««fc-£- 50 
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5 3*ON«CLr** ? F#;l> F 40AWt^Ci 
CCcfcO, S-fe^SCCfcttS** » FtfObh 4 o Aomm 

*jns»u c<dxz v K*ouh4 o A<Di&mm®imm 
?mmms2±-rz>ct&-c%2> 0 c<om2<omm(om 
J8©«^cctt, mmt-^-5 3«c«fcorswa««a« 

U C©H»f»«««'S2^?>Ja^f**&^*0, £6 
^*«WTb*lS<fc5K:ft£. L/c#^T, CCD3I2CD 

SM©JB«0iB»m l ec*$t>r fc k 9 1 onttcmtt 

[0 055 ] CCDS 2 CDHMCD^S8<D«S^m.l tt. ± 

;U h 4 .0 ©*£#2fc-*>fBgCC <tot; «at-df-53* 
rtlb/cX * * F40U b 4 0 AcD:«fr4 2 *JBLbCCK3£ 
LTfc<£C>U Xd? ^ F#^h4 0A<Dffla*aacci8 
£r«C£aOTTttrft«. *te, C<D&2<Dmttt<B&1& 

[0 05 6 ] C»3©**SM&«n J»C. CO»WK« 
S«5«m<D» 3 ©3U6<D»«*EI 9 tf^ 1 0 CDS 
ffi*#JHUTBigiT4. »3 0||16cD®«cr)jB»m^ 

si i ©i8Jt©^«8<oto<!:ffia-rs^«, -fe^5 ft»»f 
3*r», c©««t-^-3 3«cm*a-rciecj: 

O-te^5^0TW5Cjp|»L/c^ »3(DHJfi<DJBlBr 

0. ^;u5ccfe^^M^^a^^wcc»n^t-^ 

[0 057] H9»«3fD9(MO^ttec«^«jiB»m 
1 CD — BiUctetf 5^»rM^r 0 , m 1 -OHJS<D»JB5c 
fc^^|3 2{C^i£-r^ST l A^ 0 »4^rtki(Dg*Mft 

mata. & 3 commmmco i><o&mi ommcomm t 

*>^> a m 1 OttT-/- FffliJ(DH2^U-^64»ai 

[0 0 5 8 ] «S»m 1 «Ctt. m 1 <DHSS(DJgffiCD«St4 
mi ilSHiCC, AP»«ftffll*^ilfll?L 1 0, fflPflH 
H^fcffW^aSiTLl 1. APfflJ«5f4#x»ffl?L2 0. tH 
□fl!WH4^2a?L2 1. AP«?fta}BMa7L3 0. tU 

□«»*iKiia?L3 i^RW6tir*»o. -fe^u-*e 

CD— #©ffi«cte?£»i85iiBR. R*5RW8nrc^. ft 
fe, HI 0«cttHinUri>ftC»^ -fe^U-^6<Dffi^r 
©ffiCCSJSZ/^ffllKA 1 . A2^RW6tir*J»). -fe^ 
U-*7(CJEJC6#XfflBC 1. C23^R^6tirc»5* 



(8) 

13 

[0059] m3<oms&<omi&(Diimmm i tcte^r 
S6cc. mnmjmi%mmmn3 i . 31 ©rate' 

?&ia?L 30. 30 (DWfc 1 o<Daa?W*-fe 5 
[0060] s^ic, ^;i/5£43#&-fe>^u-£6fc: 

^r^P?ffiil3SR, RCDfiafc:, **3Vxaa?L6 1 £^ 

maii?L6 2 iSKUta?L6 3*ss»-r*^aB6 4 
1 icm*&Mzm»£&iiamiL6 2 tcx^'&^ius 

**^»U '^f^^xaB#KftOUK6 3K3fcttftJ: 
5cc#tj&3*vc:te9, ^»ss (Hi 0{ctei»r^?*> 

(M««*JSg. JO^S) 6 5Wf?ntO 20 

fife i ©«««**«kffl-r*ia«-fe>if-8 9 jmkw 6hr 

r *s D , C ©att-b >V 6 9 CDffi^3M#««S¥*m«fe*fJ© 
ffl©ECU5 0&tA^3ft£. 

[006 1 ] **^^aSl?L6 1 «PM66^lt 

*xttte&x 6 7 ccsat 3 n, smaa?L 6 2 

B 6 7 . gSUKtftfHX 6 8 &«Bf4«7fbSfJ{SPM EC U 5 0 30 

oN?zct&£*>^j\,s&mmmicijmisfti>K ceo 

«3H17L6 2CcSa*«|&br, *affl7L6 1. 6 2^ 

^s-fe^ 5 (Dtfzmm 6 4 ttssA Ltcymxx tzmip 

©^^r^^+^<b^^ifi^^§fW^i»T 40 

cncc<fcor/03©SlSfio»ja«:*ji»rfc, -S-fe 
;u 5 cc^^f sis^ s 3* jBiatr ^ci jwajMec * o . 

[006 2 ] L^fe, com 3 ©SII»©««©ilK*4«rft 
3<fcOfefflattftB»3Wnjfigi3rj:s. 
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[0 063] &iCs M3<D$m®&mictev2>)!mnm 

1 <D$V§hMW<0— 1 l(D7P-ft-F^#il/ 

rKW-rs. ^f^s2oi-'X7-^7 , s20 5(co 

S 1 0 1 -Xf^S 1 0 5£!50r*£<DrittHJ§*« 
ig-r^o c©*3<3!)^is©^««:*ji»r, ^t-^S2 

0 4 TSSW^ Ut^f ^7 , S2 06 CC 

— F<t&o fc»^K:B\ Tk^fitJ&SS 6 7 &t><D7km*f 

*»a?L 6 1 ^co«^**©«l&*ff ±-r -5 <L £ 6 

«te*tf±'rs. ^Ot, M#£Pi&I5SR. R&c^£P*£ 

*stu s*fe^5<DSJS^assA i . A2cc**#x 

[0064]-*, Xf^^S2 0 4rtSflSL'r^ 
r^'S207 ec»*»»f««*- Fifto fctfr&K: 

¥«ffll©Sl£^^aBA 1 . C 1 tetttt&9k*txi**:& 

a?i 6 2 cc««»<offi«*«»&-r * & t i> ic % 

ffifCj£&TECU5 0#»5£U cncC«^.*ECU5 

0 «©J^ 6 6 *C J; ^Sf£S©JfflI*ll?f -r 

[006 5 ] fir, ^^ry^s 2 o 8(c^c^r v mn 

^ 2* C) J:0fiC^^«Kl, r YE 

SJ (2^ C*iS) T*^(^f^'S2 0 7(Cl 

^rJBWftw^e-Ftiittso, -flsee*** tnoj (2 
-Fccatj. 

[006 6] ttfc, BulB^a«*JJfflir«, tt^Wft 1 ©rt 

m*&m&tcm^>xmmnM*:- Fccatr««aMsj: 

o'^s^m^- FCC^fT^^S^^r^brc^^. 

F<catf*>«^J:^ffi««*"- Ftcmf? 

a*3Wit«wccisc»afl[«i 15* c«t) -c 

[0 0 67]^fc C<3DS30Hjte©E«rtt t JWHt 
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F<D«fc*K:tt. ±*aBffll©JKJS^iiBA 1 . C 

icc/c^**^iSSR^ssTJ:^ccLri^*^ mm 

ftm*- KOi^CCiiTM^JSJC&^ilSSA 1 , A 2 
ec*3M/**»U ±TH3?©SUe^aiSC 1 . C2 

c©»3©n*o}g»<D*83|s|. 

^#xa^aBJ!3a^ 

[0 06 8] CW4©j6W0>»»]'^C«: % CWBSKft 
4«*4*ift<D»4©Htt©JB»*H 1 2*5 J: 0*0 1 3 <D 
IM#IltpJtS 0 m4<DjliSCWB.®<Dj«»m?6 

Ltc&. c©ar4<osa6©jg»«. -fe;l/5<D^gp{4iC 

mtsta mozmzmm vx * >u 5 wccM&ir 

[ 0 0 6 9 ] H 1 2 OJ|l40ma»Binc^ftjttH* 

»«c*jwsH9tc»j£'r^ia"c*o. 09 is- ass 
[0070] m4<DmtiM>Btotc*s» ztimmm i r 

tt. ffinffl0te»SBia?L3 1. 3 l©M«:-feJl/5*Jta 
LtRWA:ili?l»-or*0, C(Dii51?L (fcTF* # 
^ita?L 7 0 CC**0ttftHE 67i ^ftfftteSS 

7$M*gR, R©|B{C, #X*IM?L7 0£gfmilM?L6 3 

1 <DJii£S|3# (*T&:b*K ^/Xilil?L7 0 CCj£(,>gftfr) 

©Kfficctt, m 1 3 cc&ur^ * ^>^r^rTJ: 5Ccg* 

[0071] L tern 3 <©38»0»«rc «®aj2S68$ 

*ii386 4CCftfeU ^WcisttSMKG 5KJ:oT 

r . 7 o cc «a«ea&«a 68^ 62»/cw 

#*5iK7 oec«jfesnfca«*i«4zju5<o^>caB7 
2^^^©WR<fcfijCi/r»ib , r*i««:«iijku. c<o 
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mwccjttpjtt-r^p c nectar, »4©Hj»©jgj»cc*j 

C^^>, *-fe^5CCJBW»WH«S4*J|g«E'r*ci*« 
nJttfcfc*). »3 0||*©»«<!:Bia<Offiffl ■ 

[0072] ^eur, co*4©iOfc<o«iBr«, aw 

»*ff±U *3R«»KK6 73ft»6^aa7L7 0«c»f 

fia©*3R//^*fltt&rs. cnccjco. Mft-ajcao 

10 7 2^*iSj£Ora7c3nr7c6CRf3, C<D<tc*CC 

[0073] msvmtommivttc. conmuM 

**BR«»a)»5<DSWK©JP»*H 1 4*j<fcO f H 1 5 © 

timmztii i *»jflcr s±r ©-fe^ 5 cc*5i>r*©«*ffi 

flMEffi*6J&T BIl;ffi««c»Bf»*«*S l-S 4*KW 

4. H 1 5 OCiKTcfc 5 cc, B^^SHzju5|EJ±«c:foi>r 

20 HM*. c<OJ:^Cc-r-5i v F«ctoc*T-fe 
;b5, 5M*S^«£*i££*«C, -fe/^U-ire. 7 CC 

fc^r »H 1 5 cc^sc^r^Ep-c^-r J: 5 cc-fejt/ 5 <DmJi 
^cc^ur^fi^^ccm^«n-5cfc^cc^o. -fe 

[0074] »5©nss©*««c*jc»rja3f»a 

««S©*j«*ffi«»CCBBe»3:«cir^. mraiL//c®l© 
*»0>»«©*P< -b^'U-^CD-aJ (^KaBft^T) 

03 <Dmm<D&f&(Dim < 5 ccm^^m^ 

^Wk-a7BW*»^S*S6*>aIttr**. 
[0 07 5 ] 

/c^?gccj:n«, j^l4MrteoffiS^aa(,B#cc, »n»*l3cc 

40 co««ccte»*H#i«»^«»»R©^*>aa 
ftER«iSTS*riS««W**8e>. CtKCcf: 0 SEAM 

[0 07 6] M«S2 CCE«Lfc»W«Cj:n«, JDfSfc* 
50 3ft«**. «*Ji3CcEt80/c»l8CCj:n«. m^b:-* 
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- £-fe;l/«c§gK:flK K) ftW Z C t ifiX* Z> t l> 5 nSkifi 
[0077] »«SI5 {cKJBLfcfftWCcJctitf, ftfflttft 

«fi©fflKJb»*3 6Cc^«>5c<t3&SDiS8«:ttO, *Rf4 
[0 07 8] »«3R8 CCE«Lfc«9!CC J:ti«. 

[007 9] fS^7 CclBtt 0fe«9!K:<fctitf. 
[008 0] «|*18 KBB Ufc«W«CJ:titf. »4H 

aw »«c jQ«i b . «8» wikoui* wijwsc > ± # \*mt& 
a<fcc^s»*w**. 30 

[008 1 ] ««3B9CclBi8Lfca?8*c<J:n«, ft-fe-fc 

wcc*™*, s^juou*«E©#as«:i£ Drains 

So 

ofticaaccgaw &*rci»a •k^n«ssiwac 40 
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[h 1 ] zcomite&ztimmmoim 1 (ommmzm 

[ H 2 ] 8?IS^ 1 ccmo»a^n«ftOIKBrDB 

[0 3 ] iftfBJg 1 oiltt<DJB«CD«S»«ffifc*5Cirtti 
IE* £ * 0r $> 2> r 

[04] mfis^ 1 <Dmsfc<Dj&iR<Dmftnm&toi>xm 

M&ft&&WZffi I F>S:7jk-rWX$>2> 0 

[05] meai 1 <Dm&<D&m<Dmmmiti(x:*5vzm 

[06] m?I2JS 1 CDllSgCD^CDj^mrifecD^^WCC 

[07 ] COA«(C^i|im«HKbff 2 0«tB(D»)B 

£ -fe^ u - £ <DJEffimx$> £ . 
[08] striae 2 © ecfc w * x 

# * KsiOi> h<D»rSo0-C&£ o 

[09 ] c<D§mtc&zjmmiii<Dm3 (ommmm 
Ktettzmmmx$>*>. 

[010] VtSSSS 3 CDl|jS6<D^®<Dj8»4m?Ife«:*jW £ 
-fe j ^ u - £ (DIEffi0 r * s o 

[011] H? IBIS 3 (DH»(D^gg<D^^rte^4s^ 6 

mmmm<D^-m 7a-?+-hx$>z 0 

[012] C(30*q8CCCR-5jB»W6©»4 <omm<DB 

[013] firtB^ 4 ©JIM^ffi<D«^S?feW:*JW S 
-fe ^ t U - ^ (DIE® 0 X $> S o 

[014] c omM tern % rnmtmvm 5 <dmm<dj& 
«cc*ji»r, w«"r-5-feJna©jaw««ffl«s©fl[a!Ri 

^^^•TiEM0*S a 

[015] |tE»50**©«««:*jC^r. 

[^©I^HJ] 

1 mumm 

2 r^-F^@ 

3 #V-Ftt& 

4 HftSJ^f^®^ 

5 -fe^ 

Al, A 2 . CI. C 2 Sr&^Xil2§ 
R. R ^^iSK 

3 3 Hmt-*- (ftSIMPS) 

4 0 A X ^ v h (MabftCt^ h ) 

5 3 Hmt-*- (flWl^S) 

65 Mi (mmsm. im#m 
72 mt- Mimi <jw»*s) 
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